In this paper the new modification of Laplace Adomian decomposition method (ADM) to obtain numerical solution of the regularized long-wave (RLW) equation is presented. The performance of the method is illustrated by solving two test examples of the problem. To see the accuracy of the method, L 2 and L ∞ error norms are calculated.
Introduction
The regularized long wave (RLW) equation which can be shown in the form
where ,  are positive parameters, is an important nonlinear wave equation. This equation plays a major role in the study of nonlinear dispersive waves. The RLW equation particularly describes the behavior of the undular bore [1] [2] [3] , it has also been derived from the study of water waves and ion acoustic plasma waves.
The RLW equation has been solved analytically only for restricted set of boundary and initial conditions. Therefore, the numerical solution of this equation has been the subject of many papers [4] [5] [6] [7] . Recently a great deal of interest has been focused on application of Adomian decomposition method (ADM) to solve a wide variety of nonlinear problems [8, 9] . In this paper, we will apply the new modification of Laplace ADM to the RLW Equation (1) . The soliton solution of RLW equation has the form
where is an arbitrary constant and p  
, and c is a constant [10] . In this work, a new modification of Laplace ADM is used to solve the RLW equation with the initial condition
x is a localized disturbance inside the con-sidered interval. where
Description of Method
We begin by consider Equation (1) in an operator form
 is a linear operator and R its remainder of the linear operator. The nonlinear term is represented by
. Thus we get (5) We represent solution as an infinite series given below,
The nonlinear term Nu can be decomposed into infinite series of polynomial given by: 
where A n are Adomian polynomials [11] of 0 1 and it can be calculated by formula given below: By applying the Laplace transform to both sides of Equation (5), we obtain
In the new modification of ADM [12] , Wazwaz re-
and the new recursive relationship can be expressed in the form
Now, by applying inverse Laplace transformation we get:
Using (13) the series solution follows immediately.
Numerical Examples and Results
In this section, the new modification of Laplace ADM will be demonstrated on illustrative examples and we compare the approximate solution obtained for our RLW equation with known exact solutions. We define to be m-term approximate solution, i.e. e the exact solution and m the absolute error between the exact solution and the approximate solution In order to show how good the numerical solutions are in comparison with the exact ones, we will use the L 2 and L ∞ error norms defined by
We consider Equation (1) with the initial condition
The exact solution of this problem is given by Equation (2). This solution corresponds to the motion of a single solitary wave with amplitude 3c and width p, initially 
Using recursive relation (11) yield the components And so on, in this manner the rest of components of the decomposition series were obtained. The results are given in Table 1 . The error norms for (c = 0.1) are recorded in Table 2 for different value of m.
Also in Figure 1 we show the exact solution and numerical solution with new modification of Laplace ADM for t = 0.1 and t = 0.5. Figure 2 shows the exact solution and numerical solution with new modification for t = 0.5 at the interval 5 ≤ x ≤ 5.
Example (2)
In the second test problem [14] , a smaller solitary wave of amplitude 0.109 (c = 0.05), has been modeled. The results are given in Table 3 and the error norms for (c = 0.05) are recorded in Table 4 for different value of m. Also in Figure 3 we show the exact solution and numerical solution with new modification of Laplace ADM for t = 0.1 and t = 0.5. Figure 4 show the exact solution and numerical solution with new modification for t = 0.5 at the interval 10 ≤ x ≤10.
Conclusion
In this paper, we use the new modification of Laplace ADM to solve the RLW equation. The decomposition series solutions are converge very rapidly in real physical problems. The numerical results we obtained justify the advantage of this methodology, even in the few terms approximation is accurate. The method is tested on the problem of single solitary motion and high accuracy was achieved with the L 2 and L ∞ error norms. The new Laplace ADM presented here is for the RLW equation, but it can be implemented to a large number of physically important nonlinear wave problems.
